The European Society of Breast Cancer Specialists (EUSOMA) has defined quality indicators in breast cancer (Del Turco et al, 2010) . Moreover, EUSOMA has recently listed the requirements of a Breast Centre, defined as 'a place where breast cancer is diagnosed and treated' (Wilson et al, 2013) . It is recognised that a quality assurance policy for breast cancer management should be compulsory. Therefore, EUSOMA indicators are a useful tool to evaluate quality of care in routine practice. Some studies have already used several of these indicators to evaluate clinical practice, such as in surgery, chemotherapy or radiation (Kiderlen et al, 2015; van Dam et al, 2015) . However, very few data have been published on the quality of preoperative clinical pathways, and most of them concern only surgery waiting time (Cordeiro et al, 2015; Liederbach et al, 2015) .
The aim of this study was to describe the preoperative clinical pathway of breast cancer patients and evaluate determinants of compliance with EUSOMA preoperative quality indicators in a prospective, multicentric study.
PATIENTS AND METHODS
Optisoins01 cohort. This study was conducted on the Optisoins01 cohort, a French, multicentric, prospective study that has already been described (Baffert et al, 2015) . Optisoins01 was an observational study conducted with early-stage breast cancer patients from a defined regional health territory covering 35% of the population of the Ile-de-France region (total population: 11.9 million). The main objective of Optisoins01 was to identify the main care pathway of early breast cancer patients treated with initial surgery and to evaluate costs from different perspectives (hospital, health insurance). The secondary objectives were to assess quality of care, patient satisfaction, need for supportive care and work reintegration, as well as to evaluate the interactions between health-care providers in and out of the hospital. Eight nonprofit hospitals participated in the study: 4 local hospitals (centre type 1), 3 university hospitals (centre type 2) and 1 comprehensive cancer centre (2 geographical sites, centre type 3). All patients that were consecutively managed in the participating centres with histologically confirmed, previously untreated, operable breast cancer were included in the study. Data were collected from patients before surgery, after surgery, after adjuvant therapy and at 1 year follow-up and included in-and outpatient care provided from diagnosis to 1 year follow-up as well as the type of surgery, mode of hospitalisation and adjuvant therapy. In addition, patient satisfaction, sociodemographic data and out-of-pocket data were collected during the entire study period, but these data will not be presented in this analysis. An individual consent by each patient was required for the study. This study was approved by the French National Ethics Committee (CCTIRS Authorisation no. 14.602 and CNIL DR-2014-167).
Data analysed in this study. In the present study, we analysed preoperative data from the first diagnosis examination to the day of surgery. The diagnosis was made following either a screening (imaging) of the national programme or individual imaging from clinical suspicion of breast cancer. In France, the screening programme involves all women aged 50 to 74 years old and consists of a mammogram every 2 years.
EUSOMA preoperative quality indicators. For each indicator, EUSOMA described a 'minimum standard' (MS) for the centre to be a referral breast cancer centre, and also a 'target' (T) to reach to improve quality of care. For some indicators, reaching the MS is mandatory, whereas others are only recommended.
Management and care pathways of the Optisoins01 patients were evaluated by the EUSOMA preoperative quality indicators, related to clinical pathways and care access (Del Turco et al, 2010) .
Available data of our cohort allowed us to evaluate the following indicators that relate to the breast cancer pathway and care access:
Completeness of clinical and imaging diagnostic work-up: The proportion of women with breast cancer who preoperatively underwent mammography, physical examination and ultrasound, MS: 90, T: 95%. Preoperative diagnosis: The proportion of women with breast cancer (invasive or in situ) who had a preoperative definitive diagnosis, MS: 80, T: 90%. Waiting time for surgery: The time between the date of the first diagnostic examination within the breast unit and the date of surgery or the start of another treatment within 6 weeks, MS: 75, T: 90%. Magnetic resonance imaging (MRI) availability: The proportion of cancer cases examined preoperatively by MRI, MS: 5%, T: NA. Genetic counselling availability (non-mandatory): The proportion of cancer cases referred for genetic counselling, MS: 5%, T:NA. Preoperative multidisciplinary discussion: The proportion of cancer patients to be discussed by a multidisciplinary team, MS: 90, T: 99%. The proportion of patients referred for nurse counselling at the time of primary treatment, MS: 85, T: 95%.
In addition, we explored the use of two more parameters in reference to the requirement of clear written information describing diagnosis and treatment options (Wilson et al, 2013) : leaflets on surgery as well as a written individual health-care plans.
Because the determinants of the waiting tile and the determinants of the other quality indicators may be different, we analysed the waiting time from the first consultation within the centre to the time of surgery, and separately described the compliance to four quality indicators (preoperative multidisciplinary discussion, written individual health-care plan, leaflets on surgery and preoperative nurse consultation).
Statistical analysis. Analysis of the factors related to compliance with quality indicators was performed with Fisher's exact test or Student's t-test. A multivariate analysis was conducted using a logistic regression model. Differences were considered significant at Po0.05. All data analyses were performed using R software (Vienna, Austria) (R Core Team, 2012) .
RESULTS
Population and preoperative clinical pathways. More than 750 patients matched the inclusion criteria and were approached to be enrolled in the study (January-December 2014). A total of 617 patients were included in the Optisoins01 study and 13 of them dropped out during the follow-up. Data of 604 patients were available for this study. Seventy-four per cent of the patients were managed in a comprehensive cancer centre (n ¼ 447). Ninety per cent of the patients (n ¼ 544) had invasive breast cancer, and 82%
(n ¼ 494) underwent breast-conserving surgery. The majority of the surgical procedures (60%, n ¼ 363) were performed during outpatient hospitalisation. All the patient and cancer characteristics, surgical procedures and hospitalisation modes are summarised in Table 1 . Almost all patients had an outpatient imaging examination (either mammogram, breast ultrasound or breast magnetic imaging) before being managed within the care centre (96%, n ¼ 580); 35% (n ¼ 210) of these patients underwent the examination in the context of the national screening programme. All patients were first treated by surgery, whereas 20% had a preoperative consultation with a medical oncologist within the centre (n ¼ 123) and 9% consulted with a radiation oncologist (n ¼ 54). Within the centre, 87% of the patients had a second reading of the outpatient imaging (n ¼ 505), and 84% (n ¼ 425) had a new in-patient imaging examination (Figure 1 ). More than half of the patients had an outpatient breast biopsy (58%, n ¼ 352), and only 7.6% of the patients had a second biopsy at the cancer centre in addition to an outpatient biopsy (n ¼ 46).
Compliance with EUSOMA indicators. We first analysed seven EUSOMA quality indicators in breast care, which evaluated the preoperative phase ( diagnostic work-up), indicator 3 (proportion of women with breast cancer who had a preoperative definitive diagnosis) and indicator 5 (waiting time). We considered this last indicator to be the time between the first consultation within the centre and the date of surgery; the median time was 21 days (2-125). Time from the first surgical examination within the centre and surgery is also presented in Figure 2 (median: 17.5 days). The MS was not reached for genetic counselling availability, which is not mandatory but is recommended as a guarantee of access to this service. In contrast, a multidisciplinary discussion is a mandatory indicator, and the MS of 90% of patients was not reached (87%). If we look to this indicator in subgroup analysis by centre types, we observed that the MS was reached for centres of types 1 and 3 (99% and 95%, respectively) but not for the type 2 centres (35%). Seventy-four per cent of the patients were preoperatively referred for nurse counselling, which is less than the recommended rate (85%); this rate was achieved when patients were managed in a comprehensive cancer centre (88%). Written individual health-care plans and leaflets on surgery were given to the patients in more than 80% of the cases.
Determinants of compliance with quality indicators. In a univariate analysis, having more than 1 consultation within the centre before surgery was associated with a longer waiting time. As a consequence, when the first medical examination was with a surgeon within the centre, more than 75% of the patients had a shorter waiting time for surgery. Finally, having the first biopsy outside the centre was associated with a reduced waiting time for surgery (Table 3) . In multivariate analysis, two factors were found to be independent factors associated with waiting time. First, patients having more than one medical examination within the centre were less likely to wait fewer than 42 days before surgery (OR: 0.15; 95% CI: 0.06-0.41, Po0.005). Next, patients having an outpatient breast biopsy were more likely to have a waiting time for surgery of fewer than 42 days (OR: 3.89; 95% CI: 2.06-7.60, Po0.005). In univariate analysis, the factors associated with the four previously described quality indicators were the cancer diagnosis modality, centre type, number of medical and imaging examinations within the centre, place of first biopsy, axillary node surgery type and the hospitalisation modality (Table 4) . On the other hand, in the multivariate analysis, the only independent factor associated with these four quality indicators was the comprehensive cancer centre type (Po0.005).
DISCUSSION
We have presented the first results of a large, prospective, observational study exploring care pathways in early-stage breast cancer. The multicentricity aspect of this study represents the reallife cancer care system, as three different types of care centres that were involved in this study. In France, the National Institute of Cancer has also described the requirements for a centre to manage breast cancer patients (Institut National du Cancer, 2016). In addition to the qualifications of the oncologists, six transversal measures are also required: an adapted information system, multidisciplinary case management meetings, written individual care health plan, good practice guidelines, access to supportive care and access to innovation and clinical studies. However, authorisation to treat breast cancer is given only if a centre manages more than 30 patients a year. All of the centres involved in this study had official authorisation to manage breast cancer patients. Based on EUSOMA requirements, the German Cancer Society and the German Society for Breast Cancer established a certification system in 2003. More than 200 certified centres were therefore evaluated in 2013 (Kowalski et al, 2015) . Most of the centres fulfilled the requirements, and the variation between sites decreased. The implementation of a certification system ensures good quality of care. However, evaluation of the practice is critical to maintaining care quality. Therefore, the EUSOMA quality indicators are good tools to evaluate best practices in breast cancer, regardless of the country, and to standardise the quality of care. In this way, compliance with EUSOMA quality indicators has been assayed by age for more than 40 000 breast cancers across Europe (Kiderlen et al, 2015) ; 13 indicators considering treatment were used in this study, whereas diagnosis, staging and follow-up were not evaluated. Only one of the EUSOMA diagnosis indicators was evaluated in another European study (van Dam et al, 2015) . Within 22 breast units in Germany, Italy, Switzerland, Austria and Belgium, 86.2% of the patients managed between 2006 and 2012 had a complete preoperative diagnosis (target 90%); other indicators evaluated in this study considered only the treatment.
We evaluated diagnosis quality indicators in the present study. Waiting time for treatment is the most explored criterion in the literature. In addition to being a source of anxiety for patients, waiting time for treatment can also reveal inequalities in care access. Therefore, it is a good indicator of health system performance. However, waiting time considered in the literature is very heterogeneous. Several waiting times are described: from first imaging to treatment, from first medical evaluation to treatment, from definitive diagnosis to treatment and including vs not including working days. Hence, a Canadian retrospective study evaluating more than 60 000 patients described a median time from first examination to surgery of 52 days (Cordeiro et al, 2015) . In France, the National Cancer Institute described a 23-day median time from diagnosis or the multidisciplinary meeting therapeutic decision and treatment, with important regional disparities (Pourcel et al, 2013) . Moreover, which threshold should be considered for each waiting time? Should we consider waiting time in terms of prognosis? Results in the literature about the impact of treatment waiting time on prognosis are controversial, but a recent study suggests an increase in mortality for each 60-day increasing interval: added risk of death due to breast cancer for each 60-day increase in preoperative time to surgery had a subdistribution hazard ratio of 1.26 (P ¼ 0.03; Bleicher et al, 2016) . Furthermore, patient opinions of an acceptable waiting time should also be considered. More than 7500 Canadian patients were asked whether different waiting times for surgery were acceptable or not. Approximately one-third of the patients considered a waiting time 44 weeks to be unacceptable (Sanmartin et al, 2007) . On the other hand, in a German study in which the median waiting time for surgery was 14 days, almost all of the patients were satisfied (Arndt et al, 2003) . Again, the definitions of waiting time and the threshold were heterogeneous. Therefore, the EUSOMA quality indicators help achieve consistency in the definitions of waiting time and also enable comparisons across countries in addition to national recommendations and practice, even if they do not account for the prehospital phase. In our study, the target was reached for all centre types in terms of waiting time for surgery.
In the Medicare population in the United States, based on the SEER database, the median interval from breast cancer diagnosis to surgery increased from 21 days in 1992 to 32 days in 2005 (Bleicher et al, 2012) . This trend, observed in several countries, could be linked to an increasing incidence of breast cancer, partly due to systematic screening. Therefore, it is essential to study the determinants of surgery waiting time. Repetitive imaging or preoperative MRI are the most relevant factors influencing waiting time for surgery, with a 7-to 10-day increase in time when MRI is performed (Bleicher et al, 2009; Baliski et al, 2014; Ayrault-Piault et al, 2016) . In our cohort, having a preoperative MRI did not impact the waiting times, wherever the patients were managed (comprehensive cancer centre, teaching hospital or general hospital); access to MRI in our study reflects access to MRI in the most populated region of France. In our study, having more than one preoperative medical consultation within the centre increased waiting time significantly. Moreover, waiting time between the first consultation and surgery was shorter when first visiting a surgeon. This suggests the importance of better coordination of the patients after outpatient examinations, which could be partly improved with the help of general practitioners. However, increased waiting times can also result from a better preoperative diagnosis that includes definitive pathological and IHC diagnoses before surgery, multidisciplinary discussions and quality information (several consultations if needed, such as nurse counselling). All of these steps also ensure quality of care (Coates, 1999) . Finally, having had one or more medical consultations could also be explained by the cancer type itself: patients who require more than one consultation are usually medically more complex. Organisation of multidisciplinary care around tumour boards has been identified as an essential element in cancer care by the European Partnership for Action Against Cancer (EPAAC), launched by the European Commission in 2009 (European Partnership Action Against Cancer Consensus Group et al, 2014). Moreover, discussion in multidisciplinary meetings can lead to changes in the recommendations for surgical management in 12 to 52% of cases (De Leso et al, 2013; Baliski et al, 2014) . While some studies have evaluated the barriers and aids to multidisciplinary meeting implementation, very few data are available on how many cancer patients benefit from it. In our study, the overall rate of cases discussed in multidisciplinary boards did not reach EUSOMA requirements. However, when we examined the rates per centre type, we observed that the EUSOMA MS was not achieved only in the teaching hospitals. Moreover, in our multivariate analysis, we found that the only factor associated with the four quality indicators (preoperative multidisciplinary discussion, written individual health-care plan, leaflets on surgery and preoperative nurse consultation) was centre type (comprehensive cancer centre). Indeed, in these centres, which manage bigger volumes, care pathways are standardised. In particular, this type of care organisation includes a systematic preoperative nurse consultation and a structure for written, delivered information (written individual health-care plan, leaflets on surgery). Integrated oncological care pathways are proven to be an effective policy to improve quality of care (van Dam et al, 2013) , but there is still a need to extend the implementation of this standardised pathway (van Hoeve et al, 2014) . The results of this study will serve as a basis for the debate among physicians of the centres and health officials to improve the quality of care of breast cancer patients.
CONCLUSION
European Society of Breast Cancer Specialists quality indicators are useful tools to evaluate preoperative quality of care and clinical pathway in breast cancer management. The results of this prospective, multicentric study reveal the impact of the preoperative clinical pathway on waiting time for surgery. Repetitive preoperative medical consultation and imaging examinations increase the waiting time for surgery, which could be minimised with the help of navigation nurses and/or general practitioners. Moreover, compliance with other quality indicators is improved in comprehensive cancer care centres with bigger volumes that offer standardised care pathways. The results of this study are an additional argument for facilitating the implementation of such standardised care pathways in all centres managing breast cancer.
